Introduction
COPD is one of the principal causes of major morbidity and mortality that affects the population worldwide with higher incidence in men than women [1] . Age and smoking were found to be the strongest contributors to COPD [2, 3] . Age is considered a non-modifiable factor that accompany the progression of the disease. In contrast, a study conducted in Abu Dhabi among 40-80 year-old subjects, associations between COPD with cigarette smoking or with other local inhaled exposures were not observed [4] . This could be related to the low prevalence of smoking among this population (12% current and 12% former smokers) [4] .
Asia has been found to be one of the regions with high prevalence of COPD. A study conducted among populations aged 30 years and older revealed that the number of moderate to severe COPD cases in the 12 countries of this region is 56.6 million with an overall prevalence rate of 6.3% [5] . In Spain, diagnosed patients with COPD normally had severe disease and more severely impaired health-related quality of life (HRQOL) while patients with undiagnosed COPD stage 1+ also showed impairment in HRQOL and in some aspect of ADL [3] . Various outcome measures had been used to measure the quality of life of COPD patients and mostly showed consistent findings in the reduction of HRQOL [6] [7] [8] [9] .
At present, there are no epidemiological sound longitudinal follow-up of populations that can provide an accurate picture of the success or failure, of the efforts that over the past few decades have been made to prevent and treat COPD [10] . The current methods for assessing the clinical outcomes in COPD mainly rely on physiological tests (FEV 1 measurements) combined with the use of questionnaires [11] . While it is well understood that COPD is a progressive and irreversible disease, thus assessing the impact of the disease on HRQOL is rather an important aim in the management of COPD. Furthermore, continuous efforts on identifying the optimal methods for assessing the outcomes of COPD on HRQOL may provide a meaningful clinical outcome especially in maintaining the daily function of patients with COPD despite the presence of a breathing difficulty.
Therefore, the purpose of this study was to examine the relationships between HRQOL (physical health and mental health component summaries) with lung function and dyspnea rating. This study also sought to answer whether lung function and/or dyspnea rating significantly pre- dict the HRQOL. The findings of this study may be significant for healthcare providers in deciding which factor could be the target for COPD management.
Materials and Methods

Sample
A group of 100 stable COPD patients, who attended outpatient medical treatment, was recruited for this cross-sectional correlational study. The criteria for subject inclusion in the study were as follows: a diagnosis of COPD; FEV 1 /FVC less than 70 percent, age 40 years and above, Malaysian citizens, and has less than 5 co-morbidities. Criteria for exclusion were as follows: disabled (wheelchair dependent), diagnosed with cancer, uncontrolled diabetes, uncontrolled hypertension, psychiatric illness, exertional chest pain, musculoskeletal or neurologic disease with functional limitation, liver or renal failure, unstable gastrointestinal condition, current substance abuse problem, and legally blind or deaf. Each subject was required to sign a written consent form. The protocol for this study was approved by the ethics committee of the local university.
Data Collection
HRQOL, lung function and dyspnea rating were assessed in each patient on the same day of their visit to the outpatient clinic. The sequence of data collection was selected so that scores of dyspnea rating and HRQOL would be obtained prior to the results of the physiological tests. Subjects' demographic and health characteristics which include gender, age, duration of illness, body weight, height, body mass index, comorbidities, smoking history and type of medication taken were recorded.
The HRQOL was measured using the SF36v2, a questionnaire that covers two summary measures; physical health component summary (PHCS) and mental health component summary (MHCS). The questionnaire is easy to use, and has been validated in several languages, including Malay [11] . The questionnaire was found to be a valid instrument to measure the impact of COPD on HRQOL [12] , and shown to be discriminative as well as responsive to long-term disease progression [11] . The total score for each component ranges from 0 to 100. The higher the score the better the HRQOL is.
Lung function was measured in a seated position using a portable Spirometry (Model: Flowscreen: VIASYS, SN 38201743, 240Hz, 50/60 Hz, 60Watt). The system sets met the criteria for standardization and were calibrated prior to testing. FEV 1 predicted normal values were taken from the asian population percentage by calculating the height and weight of the subject [13] . A minimum of three efforts was performed until a reproducible maximal value were obtained. Dyspnea rating was measured using the baseline dyspnea index (BDI), a multidimensional instrument for measuring breathlessness based on three components that may evoke dyspnea: functional impairment, magnitude of the task and magnitude of the effort. A previous study has demonstrated a good validity and reliability of the BDI in patients with COPD [14] . Patients may select from one of five grades of dyspnea based on a brief history of each of the three components of the BDI. This process took about 5 minutes to complete. The grading of the indexes was such that the lower the score reflecting the more severe the breathlessness perceived [14] .
Statistical Analysis
Descriptive analysis was conducted to present the means, standard deviations, and ranges for each variable of interests. Examination of the frequencies and analysis of the data indicated that all variables were normally distributed without any outliers.
Correlational analyses using the Pearson's correlation coefficient (r) were conducted to determine the degree of association between i) physical health component summary (PHCS) with lung function and dyspnea rating; and ii) mental health component summary (MHCS) with lung function and dyspnea rating. A p-value of less than 0.05 was considered significant. A regression analysis was conducted to further investigate whether variables that were significantly correlated reliably predict the score for PHCS and MHCS. Examination on the bivariates correlation matrices, variance inflation factor (VIF) values, and tolerance criteria indicated no multicollineriaty among the independent variables.
Results
The mean age of the participants for this study was 63.76±11.43 yr (±SD) (range, 40-84 years), 84% of the respondents were male and 16% were female, mean height was 166.66±7.51cm (range, 142-179 cm), and mean weight was 60.87±16.24 kg (range, 26.2-131.85 kg). With regards to the respondents' health history, 64% of the subjects were ex-smokers, 22% were current smokers and 14% were non-smokers. Most of the respondents presented with 2 to 4 co-morbidities and none of the respondents had more than 5 co-morbidities with a mean of 4.076±4.396 years of duration of illness.
Values for the PHCS, MHCS, lung function and dyspnea rating are shown in Table 1 . Table 2 shows the results of the correlational analysis. There were significant positive strong relationships between dyspnea rating with PHCS (r=.736, p<0.05), and significant positive moderate relationship with MHCS (r=.346, p<0.05). There was a statistically significant low correlation between lung function with PHCS (r=0.267, p<0.05) but no significant correlation with MHCS (r=0.095, p>0.05). These results indicate patients who perceived higher breathing capacity (dyspnea rating) were also likely to obtain a higher quality of life. While patients who have higher lung function were also likely to present with higher PHCS but not MHCS.
A stepwise multiple regression was conducted to determine whether dyspnea rating and/or lung function significantly predict PHCS. The overall model was found to be statistically significant (R 2 =.543, F=58.209, p=0.001). However, the dyspnea rating alone explained about 53.7% of the variance in PHCS (R 2 =.537, F=114.83, p=0.001).
A bivariate regression was conducted to determine the predictor for mental health. Since the lung function was not significantly correlated with MHCS, then the MHCS was regressed only on the dyspnea rating. The model was statistically significant (R 2 =0.115, F=12.527, beta=1.615, p<0.05) which indicated that dyspnea rating explained about 11.5% of the variance in MHCS.
Discussion
Dyspnea rating and HRQOL
There was a statistically significant positive strong relationship between dyspnea rating with PHCS and statistically significant positive moderate relationship with MHCS. Therefore it can be concluded that differences in the clinical rating of dyspnea may influence the quality of life in patients with COPD. This finding is consistent with a previous study which stated that the severity of dyspnea was a significant predictor for HRQOL [12] . Similar conclusions were drawn from various other studies [15] [16] [17] .
The possible reason for the finding may be due to the problem whereby dyspnea exerts a major effect on COPD patient's ability to perform various daily activities, thus it interferes with the patient's HRQOL. This is supported by Siafakas [18] who explained that patients with COPD frequently decrease their activity in order to avoid the unpleasant sensation of breathlessness which in turn impact their quality of life. Another possible explanation for this may be that dyspnea significantly influences HRQOL as both dyspnea and HRQOL are assessments of a patient's perspectives [19] . Dyspnea provides information about the impact of respiratory impairment on the patient's HRQOL which can be considered to be the most important aspect of COPD from a patient's perspective [20] . While Jones et al [21] , who have found a significant correlation between dyspnea rating and PHCS, explained that dyspnea is the predominant symptom of most of the COPD patients which is the main target for medical management. Thus, it may be concluded that by encountering dyspnea, one may improve their quality of life.
Lung function and HRQOL
There is a statistically significant low correlation between lung function and PHCS, whereas no significant correlation was found between lung function with MHCS. Therefore, it can be concluded that changes in the lung function may or may just slightly affect the health-related quality of life among COPD sufferers.
The results of this research are consistent with a number of previous studies, who reported low correlation between lung function and quality of life [12, 16, [22] [23] [24] . In contrast, a few studies reported no significant correlation between lung function and quality of life [15, 25] .
Lung function, as measured by the FEV 1 , may not be influenced by the quality of life which can be due to several factors. According to Glaab [11] , this could be attributed to the FEV 1 measurements that is based on an artificial maneuver that may not really represent the functional adaptation of patients with COPD. It was also highlighted that the change in patient's symptoms may occur against a relatively modest change in lung function, thus the reduction in FEV 1 may not correlate well with patient's HRQOL [19, 20] . While Jones et al [21] discussed that there may be improvements in quality of life with only minimal changes in FEV 1. This is because although FEV 1 measures reflect direct changes in airflow limitation, the measure of the symptom is much more important in revealing the burden of the disease in the patient's everyday life. Thus the FEV 1 measure alone does not really reflect the nature and the burden associated with COPD.
Other than that, confounding factors such as age, smoking history and other comorbidities may affect the findings on quality of life without any real changes in lung function and vice versa. For example, at a younger age one may have a better Another argument is that the selection of the instrument which is a generic measure for HRQOL. According to Chen et al [27] , SF-36 include most of the essential concepts of HRQOL and have been shown to be suitable for cross-cultural applications irrespective of their type or number of illness. However, they may be not sensitive to some problems unique to particular disease [27] . Thus, it may be more accurate to use a disease specific measure such as the St George's Respiratory Questionnaire (SGRQ). A recent study has shown that the SGRQ demonstrated greater reliability in discriminating among different levels of severity stages of COPD than generic measures of health, which suggests that the SGRQ may provide COPD studies with greater statistical power than the SF-36 summary in capturing meaningful differences in clinical severity [28] .
According to our data, dyspnea level influences the quality of life to a greater extent than physiologic measurements do in patients with COPD. Thus, it is imperative that clinicians treat not only the medical illness itself but also the concomitant physical symptoms in order to optimize the quality of life of people with COPD. A shift of focus from the pathophysiology of disease to assessment and relief of symptoms may provide meaningful benefits for COPD patients in terms of enhancement of quality of life.
For the health care professionals, the selection of measurement tools in clinical practice to quantify symptoms as well as the overall health status are essential. Thus, the implementation of the BDI and SF-36 outcome measures in the assessment of COPD patients' physical function should be put forward. However, the limitation of using the SF-36 is that as a generic measure, it is considered less responsive than disease-specific instruments in COPD and is not consistently responsive to therapeutic effects [11] . As suggested by Chen et al [27] a combination of generic and disease specific measure of HRQOL may be more appropriate for monitoring changes in a patient's health status due to an intervention. Thus, it is recommended that future studies involving similar population background may need to be undertaken in order to more accurately measure the quality of life over time along with the progression of the disease using a disease-specific outcome measure such as the SGRQ.
